Novel S-S loops in the giant hemoglobin of Tylorrhynchus heterochaetus.
The extracellular hemoglobin of the polychaete Tylorrhynchus heterochaetus is a "giant" multisubunit protein consisting of two types of subunits: a "monomeric" chain (chain I) and a disulfide bonded "trimer" of chains IIA, IIB, and IIC. We have reported the complete amino acid sequences of all four chains (Suzuki, T., and Gotoh, T. (1986) J. Biol. Chem. 261, 9257-9267). The sites of disulfide bonds in the trimer have now been determined. In the trimer, there are two interchain disulfide bonds between chains IIA and IIC, and IIB and IIC, respectively. In addition, each of the four chains, I, IIA, IIB, IIC, has an intrachain disulfide bond. Thus, according to our "192-chain" model (Suzuki, T., and Gotoh, T. (1986) J. Mol. Biol. 190, 119-123), there are 288 disulfide bonds in Tylorrhynchus hemoglobin. Digital image processing of scanning transmission electron micrographs of negatively stained Tylorrhynchus hemoglobin indicated dimensions of 28 x 18 nm.